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<57| AnD|rtfcalmettiodfer4fliBcllngflia 
piMncB andtor behaviour of a itnt 
fom of spooHIo pnolBeulea in various 
Jttibfitances comprises the stops of 
applylog a sample 6 of tlia subsianca 
(ajg. blood) to a mofocular adsorbed 
layef 4fermed on an appropriate 
boundBrv surface of light transmfotng 
device 2. Ueyer 4 embodies a second 
form of specffiemoreculea (&g. 
anitfbodles) eapable of ettractfng 
spedflo moleciileB (0.9. aniigeRsI trom 
die sample for diemleel oombfnetion 
thefswlth. LiQht Is IrSeatad Into the 
device eo that et laest b part tharoof 
enters layer 4. Tlia tight output from the 
deirfoB Eb then detected for assessment 
of the effeei thereon of any molecules 
of the first forrn absoibed bito layer 4. 
PtolaifierB 9 8110 are used becauee the 
orthogonal light eomponentB ere 
attenuated dlfferentfy eccorxfing to 
ehenoes In anfsotrophy. Instasd <if the 
planar wavegufde of FT0. 1 a triangular 
pilsm With an adsojbed layer may be 
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SPEORCATCON 

ImprovcTT^nts relating to opifcdl dfi2BG8ioa msi2h- 
ods encS apparatus 

B 

IhiB btvomton r^stos to mstho«fe) and sppsretim 
fbrdfiftectrng and/or nionftorfne or quanting the 
presAncD snd/Or teh&vfour of? e@r2alF) specie mote- 
eulsg) In v8fl9iJ8 mibBtaruaes and iha iimmirtSoft Is 

eflnlcal ^simeiSon of antldsns In btood samples end 
tt) ttid moQittirtng of dtnde^ i^sgnostSe g^^ctfon^ 
InvcnTvbig a3i£^9^ for ostsmpls. 
It Id atroady Cmowo to dsK&stsho pcrBeoom of arv 

IS tlgans Fn Mood aamples Ss^ cau^g tha ant^ne to 
to Bttrsctsd Into sin sdcror^ad (ayar oti' s svl»tBnc8 
v^ldi eontalns sm^dfes vi^M% eon^SKutes 
tha eata gto trodo foisutetsd-@sft2 jTlsld-efto 
translator (I6FET) ao tfiwt tha caifrentt flow befi«f@on 

20 the soures and drain of ttia mnsicsor Is varied In 
seoordsnce tha presenoa antsgena abaortect 
Into the satd dec^^odo. The trart^azor ourrarts fhiw^ 
la ?nordts»Qd to detect ttis pnsssno? ami^ns 
sftar which tha tranaistor v^lll &9 dtepo$@d 

2S Tha praaant Envent(on essordlngly haa ?n vSsv^ e 
datacSfng ard/or fTYonftortng or quanttiytits mashod 
whl^ nnalcaa ufta of a ^gnl^esnitiy cheapar (0apo9- 
abla detfltis than tha IGFET referred to abGfVs end 
v^teh onsbliaB Intor aICa the Salte-up of ant^gana by 

30 tha ab^rbdd Isyar In tha snttgeci detoctton a^ip^ 
cation of tha tuvendon io t^ monftofod over a pro- 
trceted stariod (o^. 16 minueesK 

In occordanca wfth the present irwenitfon th^ra 
p7Q\^6d an optit;aI m&thmS for datedilng and/or 

3S monftoilino or quantifying tha prssance cmS/or 
havfour & ffrs^ form of apscrfic nwlacul^ in var- 
toua subatsaneaa, uvhtch method aornpri^ the 
^tepa of appSying a aampla of ons of eafd ay&- 
Bt&ncaa to o moD<&eular sdsorbscS layar yiMdh Id 

48 fonrte^ on an approprleita boundary etufBce of a 
rsladvQSy cheap rieht transmltdng davTce anc9 
whk^ Gpnbodiea a Bfitend form of sp&&ff)e mo9a- 
cul^ cepable of attrsctfne specific molacutea of 
tha tlras form to said sdsortisd Oatfar for chemical 

45 combination therswi^ infacting GgM into md ^ 
vfca so ^tt£st at Oaast a part thereof en^ara tha aO- 
Qorbed layer and oatacslno^ rrtonKoHn? 09* 
meoauHng tha ii^ ou^ut from asid dat^aa for os- 
aasamont of tt)a effect thei^n of any molacuf as of 

60 theaemd fom wMch havs b®^ sbaorbrsd unto 
the edsorbsd layer. 

In carryfng out the p^iraent Invention tho Bght 
^ naming dsvtoa mey com^^ e cSaposabSQ 
planar opdeel wevegufda wft&i the airbed layer 
1S6 balng provided on one boundary surSsea of tho 
wav^ukSe, or altamath^lyf tho devfea may com- 
ptieo a dmple cheap prfam (ajg. trlan^ar) having 
tha adsorbed fiaysp pm^^dad on one ?eea thereof. 
The diaposablo pSariar optical wavegi^ may alm- 
^ ply comprtse a g^SB sQda of tho tb'nh commonly 
U8@d In mtcroecopy p««^ld(3d wtth a surface layer 
of dlf^rent rafraeflve InOe». 

When a planar optical vtWdQVidQ la iise<t Itght 
itnjactad Into one end of the wmvfe^lda vAW bo 
fiS propagatad through tho waveoulde so that otfanaa- 
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cant yjim^ of thQ guided Rgtit i^ll panetrate Into 
the edsorbsd l£iyer of Gha davica where they is/BI be 
^sorbsd Qnd/or othQruvlse modlffad (e.g. velocity 
dlfferentjal between eomponams) by th« materfer 
of the layer and to a dasrae d^endent upon ths 
pre^ncs of Bpselfc moladulas of tth9 first form ab- 
sorbed in the adaotftt^d layer and thotdby proc^ 
Ing attenuadon or a ehanse fn atfieniHidon of the 
fluJdsd llBht-ifi^TO tftfMch can bo detected andfoir 
maasurad 

Tho of tha adsofffiisd leyer may ^ao be 

anSeotropjc In v^^^mdii case ths propagation ches^ 
teristlcs of orthagon&l poterlaed componarvts of the 
lifi^ (e,& m&gne3}c smt^ aJaetrfe) f ni^csed Into the 
weveguldQ wai ts& f nfVusnoad by the ardsotropy of 
the layer so that the Qio&iicsA omd m&gn^c tmodo 
prope^atfan oonatantB diflisr sa d fur^cm of 
the antootropy and the dagraa of atasrp^on of 
each nmda potariasdon by the ^d^rbed Ssyer wTIK 
us^ualhf be dITfersnt. Oor^eqyentiy, changsa In on^ 
sotropy of the adsorbod layer due to the at)Sorf> 
t£oa ^ardn of spedfio molocules of tha first {bam 
}sM affecs the sttenuatlon of the orthogonal pols- 
rtsed oomponsnSD of Bght Injscted lm9 the wav9- 
gulda and thus thd msaaured intenaldes off th®sd 
polarfeatlons may be njsad to pra^/lde an indication 
of any absorp^ of ape^o moleeules of tho firat 
farm Into tho adaorbed layer. 

SImUairtyi In the arsemadve casa where en optical 
prism la ydtCssd orStosonaS peiar^asd ooGHpo* 
nenSs may be Injacti^ Imo tho prtem but In dils 
caos h may be arranged that th^ light bdem itaalf 
paaaea through the odoarbdd layer and af2dr Inter- 
nal vafflGcdon) fVom the outer aurfisce of the appi@d 
aubetsnes embodying the apec^ moSecud^ of thd 
flrat fann It p^^es bacEi thrmigh the adeorb&d 
layer and ^a tha IntansRSe^ o? the two polarise- 
tSona of ilght may bs cSstected ant^ m^sur^S tor 
datarmfning t^thef and in vvhat qosntSty mole* 
eutes of the first f^nn have beon al^rbed into the 
adaofbad layer. 

As Gltsmadves) to the abovo^iescr^Qd tach- 
nlquos of eftoc3h/eSy deteodftg and/^ measuring 
ttiQ abson^oo or chsmges In the at»»MrpUon of 
nght at tho propQgotfon wave^sngth (usuany ultra- 
vloDet apdCir&l rsngdt by th@ addorfoed layer It Is 
also enAnaaged th^ changes tn tslnsfVlngsnce or il^ 
man badr-ec^itKertng of light in the sdsorfaad layer 
n^ beutiBasd to detect tha obsorpiion of spsdfTc 
moJeeuiofl Into tho adsoibod icyar. Theso al8@ma«' 

taehnkitiea @7)abl& a vsl^ lango of ilght watfo- 
Ico^thato its uoed. 

It Is eantemplateO ^uvea the method of tha prseegn 
Invention and thQ apparatuo for ^irrythg It out \;vlil 
hove many apiplTcetlona bt tha chamlcel and medh 
cal snalydcal and dlsgnootTc fieto but two sspo- 
deify envbag&d @pp3£setfona stg Tn the dat^on 
and/or monltoHng of anfigena In blood aamplea 
md In moniQofing cQnIeal diagnoatie reectlona in- 
volving enzymaSi 

By way of exampla the pn^fioni inv^nHon vdfl 
ROW be described with rafarance to the aocompa- 
rtfirtQ drswtng In v^ch; 

FlffOiQ 1 shows ^ schamadc diagram of an opti- 
cal waveguide apparatus for detecdng antfor 
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measurfno Hw AteorpHoo of pacific miiteciites 
from a Mood sampla Into an adsarbatf layar of tha 
iwmsuMa; antfj 
/^/e 2 ahowa a sBhamatle iftagram of an opA^ 

5 cal priam apparatiia tbr datacOno andlfor maaaunng 
tha abaorptfon of specific molaculaa est a blood 
santplo Into an adsarbad layar of tha prianw 

fMnfng to Rgura i of tha drawfrig iha appar»- 
ua daplcmd corm^rfses a pfanar optical dialactrfc 

ID wB^uido 1 convaniamly canalstziio of a thin 
gfBsa.film 2 of ona refractivD indax suppoitad on a 
Qlaaa'suMrata of a difleranrrvfrficdve index, or 
ttia film Z may bo aurfaco layar of grecfiam refrac* 
tlva fndox su^ipartBd on a auabtrasa of unfform re- 

15 fiaethra lndax.Thathln-fBm2afthowa>raou1da 
has ^nedtoftan8dsoH«dsurfacalayar4of a 
matartai which Br) tha prasant exampla eorttafna 
ap«N^c antHt»odfaa. In the adaorptfon procasa Ih w 
andbocflas aflgn Wltti a distinct and weil-ddbiad 

20 orianta^n with respect to tho wayagufda attrfeoa 5 
and tholr function la to attract any antfgana from a 
blood aampla 6 applied to iha wavagtiida 9utfm 
& Tha ehantleal combination of antibodies In tha 
adaorfoad layar 4 and antigens in the appQad blood 

25 aampfa 6 oocuca at a wall-d^ned molacular posi- 
tion matmafnrng dte orientatfon of tha adsorbed 
layar 4 and In pracdca tho quaittfty of artttomaa 
win ba sufffdant to malntafn the depth of the ad- 
aorfoad layar 4r or without antigens^ within or 

^ nesrjy aQual to the panatratkirt dapth of the trana- 
varse avanascant field of tha propagatatf light Into 
tha adsorbed iayar. 

light (ulir»^lat} derived ttam a Dght sounae 7 
la fbaj»ad by a convex lans 8 on to one end of the 

35 wsv^ufda llJm 2 after passing It through a polar- 
Iser 9 for tha ganeratJon of polarfsad Rght TMa po- 
terlaad light la pn»pagttad along tha wavegidda 
with tha transversa evanascent fiefid produced by 
tha gufded light panetradng Into tha adsorbed 

40 laya^4.Thadc9rBaof absorption and/or modiffca- 
don of tha guklad Oght by tha adsorhed iayar 4 will 
depend upon tha chemical combination of antigens 
from the blood aampla 6 with Bnftl>od{es In the ad- 
aorfoad layer 4. Thb dapandanca n^ result from 

46 changes in the anisatiopy of the material of the 
sdaorbad layer 4 due to tha pras^ca of antfgens* 
Moreover, tha orthogonal polarlaod light compo- 
nents (alactrfe and magnefic) of the guided light 
wfit\ ba attenuated differemafy aeooidfng to these 

5D changes in anlsatropy^The ortiMgonal polarised 
light eomponants emerging htim tha other and of 
tha waveguide are applied to a poladsar 10 which 
Is arrsr^ed at46^ to the orthogonal polartaaflon 
(aiaetde and magnotfd dliaations ao that tha 

85 change In output fnim tha polaiiaar 10 which ts fi»* 
cused by a conveK lens 11 on to an optical detector 
12 corresponds "fca tha dHffftrsnoe between prapaga- 
tloR eonatanta of die palarisad eomponenta. The 
polartaed output to thus dependent upon tha 

60 changes in the absorption of light by the adaorfoad 
teyardue to dia p rs so noe of aitflgens attreelad to 
the layer by tha antibodies therein* 

These changes In absorplSon can all ba detected 
and/br monitored or quandffad suffTctentfy fM in 

6B dme ellowfhg obacffvatfon of tha take^ip of and- 



gens by antibodies. Since the nanavBraa evanaoent 
Held does not penetrate beyond the atS^rbad layer 
2 the backgrDund optNal dhuiuuailsdca prasanted 
fay tha blood san^ rtsaff do not InRuanca die ds- 
70 tendon of antigens and moreover the method only 
laqubnas a very small volume of blood aufficlant to 
pravlda a layar a law irilerana tMeIc and apraad 
over a ftw aquara oendmsma of wavagulda aur- 
face area. 

75 Referring now to Rgure Z this draws an altamfr- 
live form of apparatus Inehidlrto a triangular prism 
13 which haa an adsod>ad layer 14 embodying an- 
tibodfoa and con^aspondtng to layar 4 of the Rgure 
1 apparatus. Tits blood sample containing andgana 

BQ ts appDed at 15 to tha layer 14. Ught (ultr»VIole4 
ftoma nghtsouice 16 aftBr colPmadon by a coc>> 
vest lens 17 arKi passing through a pofariser 18 erw 
tars the prism 13 and nftsr pairing thfoiigh the 
adMrt>ad iayar 14 Is Internally raflaetBd irom tha 

85 upper surface of liquid blood aampla 15. The Oght 
ba ^tenuatad Inter alia by tha antigens at- 
tracted Into the adsorbad layer by the antibodies 
theratn. The Btte(nu&ted Pght emerging from the 
prfsni 13 passes through a pofariser 19 before it la 

90 focussad on to an optical datectDr 20 by a convsK 
lens 21. Tha detector output and/or Indteation af- 
fbnls an Iridicadon of the preaenoe or abaanaa of 
antfgana tn the blood aampla appRed to the prlsin* 

« CLAIMS 

1, An optlcel method for detecting and/or moni- 
toring or quantf f^r»g tha presence andtor behav- 
iour of a first form of apedflc moiaouloa In v^ous 

100 substaneesy said method comprtsing the steps of 
applying a sample of one of stfd aubsnanDaa to a 
molecular adsorfaed layer which Is formed on an 
appropriate Ixiui^ry surface of a retatfvely cheap 
fight transmitting devlDe and wtilch embodies a 

MSS second form of spacific mtrfeoules capable of at- 
fcrecthig spedfic molecules of tha ^rst form to said 
adsorbed layer for chemical Domblnation there- 
with. Injecting fight into said devfco ao that at least 
a part thereof entare the adaoibed layer and da- 

1 10 tectf ng# monftoring or measuring the light output 
from s&id device or xrthBtvAsa assessing the effect 
theraon of any molecules of tho second form 
Which have been absorbed Into the adsorbed layer* 

2. An optical m^od as claimed In claim 1, In 
11B which the light tnEinamitEing device comprises a 

disposakile pfanar optical waveguide with the ad- 
sorbed layer bdng providad On one boundary aur* 
face of the waveguldd and in whkh light fa Inlaetad 
Into one end of the waveguide so that It ia prepa- 

120 gatod through Iha waveguide Whereby avanascant 
waves of the guided Ughet will penatrate iMoihe 
adaoibed layer of die devfee wAiare they win bo ab- 
socbed and/br oiherwisa motfified by tha material 
of die layer to a degree dep en de n t upon the prea- 

12S eneaof.8petfflem^ecule8ofthe1iratfbrmab- 
eeibad In the ed6ort>eci layer and ihnreby 
predudng attenuation or a change In aitentiadon 
of the guided lightwave which can be detackad 
andtor measured. 

ISO 3. An optical madiodaadalmad hi claim t, in 
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whl^ the Rght tnivimitting devfco comprfses o 
sfmplA prism {e.g. vfangular) hsving tho adsoited 
Isyor ^vkfad on ono ^oo tf^erBof . 
4. An optical method 88 da{m9d (n dalm 2r In 
$ which thA AspoftBble planar optical wavsgulda 
comprlsea o glaafi slide with a mirfaco layer of dTf- 
ferent 9«fractf va Index. 

6. An optftel mathod as ciaimad In dalm 2, In 
which tha adsorbed layer la anisotropic ^n^isrcby 

10 the propogation chamdenadca of ortfiogonel pola- 
ffflod componenta of tho lidht brlactod Into tha 
waveguide wfll bo Influencod by tha anlsotropy of 
tha layer ao that the aJeadoal btk! magnetic mcxie 
prppagatkin eonstama will differ ae a ftincflon of 

15 dia antaotropy and the degrae of absorptfon of 
each inode potertsadon wiU be differant 

6» An of^cal method oa ctaJrned In dalm 3^ In 
whieh orthogoital potarfoad Dght oomponenta are 
Tnjacted Into the prtom and fn which the light beam 

20 ta arranged to pass through the edaorbed layer and 
after Internal refTeetion from tha outer eurfeca of 
the applied subatanea embodying the specific mo^ 
eoulea of tha flrat form to paaa bade throngh the 
adsorbed iByer, the Intensities of the two polaria^ 

25 tlona of light being detected ef)d/or measured for 
detarmbiTi^ whether end in what quantity moIO' 
cutesof tfaeflratform have been absoitied Into the 
adsortsed layer. * 

7, An optfcfll mathod aa dalmad in daim 1, In 
30 which changaa Id bfrehingeneo or Raman baak- 

seetteHng of Qght rn tha adsorbed layer are udlfoed 

to detect ttie ebsorption of epecHic moleojlee Into 

the adaorbed layer, 
a Tha opdcal dMcdng and/or meaaunng 
35 method hef^tibefore daacrlbad wfth raferenDa to 

Bgvm t or Hgur? 2 of the aocorrtpanying drawing, 
ai The optfeBiwrngukbapperatue suitable far 

datoding and/br meeauffng the alieorption of sp^ 

dfic molecules from a blood aanf^le Into an ac^ 
40 aorbed layer of Iha waveguide eubatandally aa 

haielnbelbFB described with refemnce to FIgtire 1 

of the aoGompanyfng drying. 
10. ThaopttcaiprtsmappanrtuBatiltablefbrde- 

tecdng endtor meaauilc^ the abaorpfiork of apeeMo 
45 moleoulea of a blood eample Into en adsorbed 

leyer of the'prfam aubatantially as herainbefara d^ 

aeribed wMi reference to Figure 2 of the acoompfr- 

nying drawtng* 
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